In the framework of MSSM the probability of Z 0 -boson decay to charginos in a strong electromagnetic field, Z 0 → χ + χ − , is analyzed. The method of calculations employs exact solutions of relativistic wave equations for charginos in a crossed electromagnetic field. Analytic expression for the decay width Γ(Z 0 → χ + χ − ) is obtained at an arbitrary value of the parameter κ = em −3 Z −(F µν q ν ) 2 , which characterizes the external-field strength F µν and Z 0 -boson momentum q ν . The process Z 0 → χ + χ − is forbidden in vacuum for the case of relatively heavy charginos: M χ ± > m Z /2 . However in an intense electromagnetic background this reaction could take place in the region of superstrong fields
Minimal Supersymmetric extension of the Standard Model (MSSM) [1] is a neat solution of the famous hierarchy problem [2] and it predicts a number of new particles to be discovered. In this large family of hypothetical "superparticles" there are charginos χ
The method of calculations in this paper is based on the crossed-field model, which was successfully applied in our previous investigations dealing with W ± and Z 0 -bosons decays [3, 4] and with SUSY processes in background electromagnetic fields [5, 6] . The main idea of this approach is to describe interactions with an external electromagnetic background by choosing specific wave functions χ − (x, p) and χ + (x, p ′ ) for charginos χ ± which are exact solutions of the Dirac equation in a crossed electromagnetic field. This method makes it possible to take into account the non-perturbative interactions with the electromagnetic background and to obtain results for new reactions which are forbidden in vacuum (for a review see, for example, [7] and references therein). The processes of chargino production via W ± and Z 0 -bosons decays in vacuum have been considered by many authors [8] . However present experimental limits on chargino masses [9] evidence that the reaction Z 0 → χ + χ − is forbidden under usual conditions and it inspires us to study the impact of strong electromagnetic fields on the decays mentioned above. The wave functions for charginos in a background electromagnetic field have the simplest form for a crossed-field configuration, in which case the field-strength tensor F µν obeys the conditions:
The explicit form of theses wave functions is rather cumbersome and it can be found, for example, in [4, 10] . Substituting the chargino wave functions into expression (3) for the S-matrix element and performing integration of | S f i | 2 over the phase space we obtain the probability of Z-boson decay into a pair of the lighter charginos χ ± 1 .
The probability of chargino production in a crossed electromagnetic field is expressed in terms of the Airy functions Φ ′ (z) and Φ 1 (z) which have the well-known integral representations.
These functions depend on the argument
which characterizes the electromagnetic-field-strength F µν and Z-boson momentum q ν through the following invariant parameter
The other dimensionless parameters in expression (9) λ 1 , ρ 1 , δ 1 are associated with chargino masses (1) and the coupling constants (4),(5)
Let now consider asymptotic estimates of the Z-boson partial decay width Γ(Z 0 → χ 12) . In the domain of relatively weak fields the Z 0 -boson decay width into a pair of lighter charginos can be described by the formula:
We see that the decay rate is exponentially suppressed at weak fields which is typical for processes being forbidden in vacuum. For numerical calculations presented below we employ the following parameters:
This choice corresponds to chargino masses M χ 1 = 158 GeV and M χ 2 = 301 GeV which can be easily obtained from equations (1), (2) . In the area of relatively small values of the field-strength parameter κ the partial decay width Γ(Z 0 → χ
into lighter charginos grows monotonously reaching the value Γ χ 1 ≃ 7 MeV at κ = 3. Exact results of calculations are displayed in Fig.1 for the region κ ≤ 3 where the probability of Z 0 -boson decay into a pair of heavier charginos Z 0 → χ
is negligibly small because of the large mass differences between χ 
In the domain κ ≫ 10 the partial decay widths of Z 0 -boson into charginos χ ± i , i = 1, 2 can be estimated by the the following equation:
Now we can analyze chargino contribution to the total decay width of into quarks and leptons in a strong electromagnetic field depends on the background field-strength parameter κ: Γ Z = Γ tot (κ) and it was calculated in our paper [4] . Relying on these studies it is possible to obtain branching ratios of Z 0 -boson decay into
in a background electromagnetic field. Numerical calculations based on equation (9) are presented in Fig. 2 . We see that the processes of chargino production can be significant in strong fields and it can give a sizable contribution to the total decay width of Z 0 -boson. In superstrong fields the branching ratio of decays into lighter charginos B(Z 0 → χ Thus summarizing the results obtained above we see that external electromagnetic fields can change drastically the physics of quantum processes in a vacuum and serve as a catalyst for new phenomena and new physics. As the external-field strength increases, SUSY-decay modes of Z 0 -boson could become observable and charginos χ ± i predicted in the framework of MSSM could be detected. Although external-field strengths necessary for direct observation of the processes Z 0 → χ
are not yet available in experiments there are promising expectations to realize similar extreme conditions in high intensity laser interactions [11] or in physics of single crystals [12] .
